(19) 



J 



■ 



(12) 



(43) Date of publication: 

ia09.1996 Bulletin 1996/38 

(21) Application number: 96103693.6 

(22) Date of filing: 08.03.1996 



EuropSscnes Patentamt 
European Patent Office 
Office europ^endes brevets (11) EP 0 732 591 A2 

EUROPEAN PATENT APPLICATION 

(51) Inta 6 : G01N 35/00 



(84) Designated Contracting States: 


• Takahashl, Atsushl 


CHDEFRGBITUSE 


Htachinaka-shi, IbaraW 312 (JP) 




• MOmura, Tomonori 


(30) Priority: 17.03.1995 JP 59375/95 


Nishiibaraki-gun, Ibaraki 309-17 (JP) 


(71) Applicant HITACHI, LTD. 


(74) Representative: Aftenburg, Udo, Dipl.-Phys. et al 


Chiyoda-ku, Tokyo 101 (JP) 


Patent- und Rechtsanwdfte 


(72) Inventors: 


Bardehle . Pagenberg . Dost . Aftenburg . 


Frohwrtter . Gelssler & Partner, 


• Kurumada, Rumi 


Postfach 86 06 20 


Hltachlnaka-shl, IbaraW 312 (JP) 


81633 MOnchen (DE) 



(54) Automatic analyzer with abnormal condition display 



(57) Abnormalities are displayed in the form of a list 
which is composed of an alarm colored display table 
and an alarm detailed table. With respect to the alarm 
colored display, alarms which have occurred in rea- 
gents, standard solutions and control analytes in each 
analytic item are displayed in the form of a fist so as to 
be classified by colors. With respect to the alarm 
detailed table, analytic information concerning abnor- 



mality of reagent, abnormality of standard solution, 
abnormality of control analyte, number of analyses, 
term of validity, alarm, etc. and information concerning 
the kind of reagent, the kind of standard solution, the 
kind of control analyte, the setting position, etc. which 
will be newly required for analysis in the future of several 
hours from now are displayed. 
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Description 

Background of The Invention 

The present invention relates to an automatic ana- 
lyzer and particularly relates to an automatic analyzer in 
which abnormalities of reagents and samples used are 
displayed. 

In an ordinary automatic analyzer, not only the set- 
ting states of reagents, control analytes, standard solu- 
tions, and so on, alarms, analytic result data, etc. are 
displayed on separate scenes but also such display 
information is displayed whether it is abnormal or not 

Further, prediction of abnormality of analysis and 
display of alarms in the future of several hours from now 
are insufficient but merely the period required for 
exchanging parts can be displayed. 

In the automatic analyzer, reagents, control ana- 
lytes, standard solutions, etc. need be operated in com- 
bination so that analytic result data are obtained by 
using the reagents, the control analytes, the standard 
solutions, etc. In the automatic analyzer using the afore- 
mentioned ordinary technique, it is however difficult that 
all items are managed by a human being because these 
matters have different parameters and different terms of 
validity. 

Further, in the aforementioned ordinary technique, 
it is not easy to predict the abnormafity of analysis in the 
future of several hours from now. Accordingly, there 
arises a problem in that reanalyzing or the like is 
required to thereby prevent speedy analysis and saving 
of reagents, control analytes and standard solutions 
because a measure counter to abnormality must be 
taken after the occurrence of data failure. 

Summary of The Invention 

An object of the present invention is to provide an 
automatic analyzer adapted to make it possible to take 
speedy measures against abnormality. 

Another object of the present invention is to provide 
an automatic analyzer adapted to make it possHe to 
save reagents against abnormality. 

An additional object of the present invention is to 
provide an automatic analyzer adapted to make it possi- 
ble to save reagents and samples against abnormality. 

A yet another object of the present invention is to 
provide an automatic analyzer adapted to make it possi- 
ble to lighten the lowering of analytic accuracy caused 
by the occurrence of abnormality. 

According to an aspect of the present invention, an 
automatic analyzer is provided which comprises means 
for reacting samples with reagents so as to obtain 
reacted solutions, means for measuring the reacted 
solutions so as to analyze analytic items in the samples, 
means for detecting possible abnormalities of the rea- 
gents, and means for displaying the abnormalities in the 
form of a list with the abnormalities associated with the 
analytic items. 



In the above automatic analyzer, preferably, the dis- 
playing means displays the abnormalities with the same 
ranked on the basis of a predetermined standard. 

In the above automatic analyzer, preferably, the 
5 predetermined standard is based on degree of signifi- 
cance of the abnormalities. 

In the above automatic analyzer, preferably, the 
predetermined standard is based on degree of emer- 
gence for measures against the abnormalities. 
10 In the above automatic analyzer, preferably, the dis- 
playing means displays the ranked abnormalities with 
the same differently colored. 

In the above automatic analyzer, preferably, the dis- 
playing means displays the abnormalities in the order 
75 ranked. 

According to another aspect of the present inven- 
tion, an automatic analyzer is provided which comprises 
means for reacting samples with reagents so as to 
obtain reacted solutions, means for measuring the 

20 reacted solutions so as to analyze analytic items in the 
samples, means for detecting possible abnormalities of 
the samples and the samples, and means for displaying 
the abnormalities in the form of a list the list comprising 
a schematic list indicating relationships between the 

25 detected abnormalities and the analytic items for the 
samples and the reagents, and a detailed list indicating 
details of the abnormalities corresponding to the rela- 
tionships between the abnormalities and the analytic 
items for the samples and the reagents. 

30 According to an additional aspect of the present 
invention, an automatic analyzer is provided which com- 
prises means for reacting samples with reagents so as 
to obtain reacted solutions, means for measuring the 
reacted solutions so as to analyze analytic items in the 

as samples, means for precfictively detecting possible 
abnormalities of the samples in a predetermined time, 
and means for displaying the abnormalities in the form 
of a list with the abnormalities associated with the ana- 
lytic items. 

40 In the above automatic analyzer according to the 
additional aspect of the present invention, preferably, 
the displaying means displays the abnormalities with 
the same ranked on the basis of a predetermined stand- 
ard. 

45 In the above automatic analyzer according to the 
additional aspect of the present invention, preferably, 
the displaying means displays the ranked abnormalities 
in the order ranked. 

According to a further aspect of the present inven- 

so tion, an automatic analyzer is provided which comprises 
means for reacting samples with reagents so as to 
obtain reacted solutions, means for measuring the 
reacted solutions so as to analyze analytic items in the 
samples, means for precfictively detecting possible 

55 abnormalities of the samples and the reagents in a pre- 
determined time, and means for displaying the abnor- 
malities in the form of a list with the abnormalities 
associated with the analytic items, the list comprising a 
schematic list indicating relationships between the 
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detected abnormalities and the analytic items for the 
samples and the reagents, and a detailed list indicating 
details of the abnormalities corresponding to the rela- 
tionships between the abnormalities and the analytic 
items for the samples and the reagents. 

According to a further additional aspect of the 
present invention, an automatic analyzer is provided 
which comprises means for reacting standard solutions 
and control samples with reagents, respectively, so as 
to obtain reacted solutions, means for measuring 
absorbance of the reacted solutions so as to analyze 
analytic items in the standard solutions and the control 
samples, means for detecting possible abnormalities of 
the standard solutions, the control samples and the rea- 
gents in a predetermined time, and means for displaying 
the abnormalities in the form of a list with the abnormal- 
ities of the reagents associated with the analytic items. 

In the above automatic analyzer according to the 
further additional aspect of the present invention, pref- 
erably, the list comprises a schematic list indicating rela- 
tionships between the detected abnormalities and the 
analytic items for the standard solutions, the control 
samples and the reagents, and a detailed list indicating 
details of the abnormalities corresponding to the rela- 
tionships between the abnormalities and the analytic 
items for the standard solutions, the control samples 
and the reagents. 

in the above automatic analyzer according to the 
further additional aspect of the present invention, pref- 
erably, the details of the abnormalities include informa- 
tion concerning kind, setting position, presence or 
absence, residual amount and allowed time of the rea- 
gents. 

In the above automatic analyzer according to the 
further additional aspect of the present invention, pref- 
erably, the details of the abnormalities include informa- 
tion concerning name, setting position, presence or 
absence, residual amount data failure and allowed time 
of the standard solutions and the control samples. 

Other objects and features of the present invention 
will become apparent from the descriptions of preferred 
embodiments of the present invention taken in connec- 
tion with the accompanying drawings. 

Brief Description of The Drawings 

Fig. 1 is a view showing an example of alarm list 
display according to the present invention, 
Fig. 2 is a view shewing the configuration of an 
automatic analyzer as an embodiment of the 
present invention, 

Fig. 3 is a flow chart showing the operation of the 
automatic analyzer as an embodiment of the 
present invention, 

Fig. 4 is a flow chart of the detailed operation show- 
ing part of the operation flow depicted in Fig. 3, 
Fig. 5 is a flow chart of the detailed operation show- 
ing part of the operation flow depicted in Fig. 3. and 



Fig. 6 is a view shewing an example of a report 
printed according to an embodiment of the present 
invention. 

5 Description of The Preferred embodiments 

In advance of the detailed description of an embod- 
iment of the present invention, the outline of a preferred 
embodiment of the present invention will be described 

io with reference to Fig. 1. Fig. 1 shows an example of dis- 
play of functions in accordance with the present inven- 
tion, which is composed of an alarm colored cfisplay 
table 1-1. and an alarm detailed table 1-2. The alarm 
colored display table 1-1 is a table for displaying abnor- 

is malrty in brief. Alarms which have occurred in reagents, 
standard solutions and control analytes in respective 
analytic items are listed on the alarm colored display 
table 1-1 so as to be classified by colors. Analytic infor- 
mation concerning the abnormality of reagents, the 

20 abnormality of standard solutions, the abnormality of 
control analytes, the number of analyses, the term of 
validity, alarms, etc. and information concerning the 
kinds, set positions, or the like, of reagents, standard 
solutions and control analytes which will be newly 

25 required for analysis in the future of several hours from 
now are listed on the alarm detailed table 1-2. 

The alarm colored display table 1-1 will be 
described first The names of items in which alarms 
have occurred in reagents, standard solutions and con- 
da trol analytes are displayed in the column 1-3. Colors 
showing the levels of alarms are displayed in corre- 
sponding columns of reagent 1-4. standard solution 1-5 
and control analyte 1-6 in correspond ng lines of items 
in which alarms have occurred. The "colors showing the 

35 levels of alarms" expresses the degree of alarm signifi- 
cance or the degree of countermeasure emergency so 
that red incficates an alarm in the level of emergency, 
yellow indicates an alarm in the level of caution, and 
purple indicates an alarm in the level of warning. For 

40 example, 1-7 is red which indicates the fact that a red- 
level alarm has occurred in the reagent of item 2. For 
example, 1-8 is yellow which indicates the fact that a 
yellow-level alarm has occurred in the reagent of item 5. 
For example, 1 -9 is purple which indicates the fact that 

45 a purple-level alarm has occurred in the reagent of item 
7. When a plurality of alarms have occurred in one item, 
the highest alarm in the degree of significance is dis- 
played preferentially. Similarly, alarm colors displayed in 
the standard solution column and in the control analyte 

so column express level alarms in respective items. Fur- 
ther, items in which alarms have occurred in reagents, 
standard solutions and control analytes are arranged in 
the column of item name 1-3 in order of alarm signifi- 
cance. That is, of items displayed on the alarm colored 

55 display table 1 -1 , the upper item requires a more urgent 
countermeasure than the lower item. Whenever an 
alarm occurs, the table is real-time edited and displayed 
again. 
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The alarm detailed table 1-2 will be described 
below. Information necessary tor the alarm contents 
and alarm countermeasures displayed on the alarm 
colored table 1-1 with respect to reagents, standard 
solutions and control analytes is displayed on the alarm 
detailed table 1-2. 

The reference numeral 1-9 designates an alarm 
detailed display section for reagents (including cleaning 
solutions, sample diluents, and so on). Alarm level 
colored display 1 -1 0, item name 1-11, Kind of reagent 1 - 
12, reagent set position 1-13, reagent production 
number 1-14, alarm detail 1-15 and number of residual 
analyses 1-16 are displayed on the alarm detailed dis- 
play section 1-9. When a plurality off alarms have 
occurred in one item, all alarms are displayed in this 
portion. Alarms concerning the abnormality of reagent 
and the number of analyses are (1) no amount of resi- 
due 1-31, (2) smaller amount off residue (than the 100 
tests' amount) 1-32, (3) smaller amount of residue than 
the one day's amount 1-33. etc. Alarms concerning the 
expiration of the term of validity are (4) expiration of the 
term of validity of reagent 1-34, (5) over the number of 
days of use 1-35 from the start day of use (unsealed 
day), etc. Alarms concerning reagents which will be 
newly required for analysis in the future off several hours 
from now are (6) no setting of reagents in Herns 
requested to be analyzed 1-36, (7) setting position error 
1-37, etc. In the case where setting positions or setting 
disks are determined as the positions where reagents 
are set, the positions or disk numbers are, respectively, 
displayed in the alarm detail column 1-15. The exam- 
ples of the aforementioned reagent alarms (1) to (7) 
occur before analysis or in the period of analysis. 

Alarm level colored display 1-18, standard solution 
name 1-19, position 1-20, production number 1-21 and 
alarm detail 1-22 are displayed on a standard solution 
alarm detailed display section 1-17. Alarms concerning 
the abnormality of standard solutions and the number of 
analyses are (1) data alarm 1-38, (2) standard solution 
shortage alarm (no amount of residue) 1-39, etc. 
Alarms concerning the expiration of the term of validity 
are (3) expiration of the term of validity of standard solu- 
tion 1-40, etc. Alarms concerning standard solutions 
which will be newly required for analysis in the future of 
several hours from now are (4) no setting of standard 
solutions in items requested to be analyzed 1-41, (5) 
setting position error 1 -42, etc. Positions to which stand- 
ard solutions need be set are displayed in the alarm 
detail column 1-22. The examples of the aforemen- 
tioned standard solution alarms (1) and (2) occur only in 
the period of analysis. The examples of the standard 
solution alarms (3) to (5) occur before analysis or in the 
period of analysis. 

Alarm level colored display 1-24, control analyte 
name 1-25, position 1-26, production number 1-27 and 
alarm detail 1-28 are displayed on a control analyte 
alarm detailed display section 1-23. Alarms concerning 
the abnormality of control analytes and the number of 
analyses are (1) data alarm 1-43, (2) control analyte 



shortage alarm (no amount of residue) 1-44, etc. 
Alarms concerning the expiration of the term of validity 
are (3) expiration of the term of validity of control anafyte 
1-45, etc. Alarms concerning control analytes which will 

5 be newly required for analysis in the future of several 
hours from now are (4) no setting of control analytes in 
items requested to be analyzed, (5) setting position 
error, etc. Positions to which control analytes need be 
set are displayed in the alarm detail column 1-28. The 

io examples of the aforementioned control analyte alarms 
(1) and (2) occur only in the period of analysis. The 
examples of the control analyte alarms (3) to (5) occur 
before analysis or in the period of analysis. 

Further, scroll bars 1-29 and 1-30 are used for 

is scrolling the display page when the number of alarm 
items is larger than the number of display fines on a 
screen. 

As described above, the alarm colored display table 
1-1 is easy to grasp items in which alarms have 

20 occurred and significance of the alarms occurred. The 
alarm detailed table 1-2 incficates clearly countermeas- 
ures which will be taken. 

An embodiment of the present invention will be 
described below with reference to Figs. 2 through 6. 

ss Rg. 2 is a view of the theoretical apparatus config- 
uration of an automatic analyzer. In Rg. 2, the reference 
numeral 2-1 designates a reaction disk. Reaction ves- 
sels 2-2 are disposed on the outer circumference of the 
reaction cfisk 2-1. The temperature of the reaction disk 

30 2-1 as a whole is kept in a predetermined value by a 
heat retaining tank 2-3. The reference numeral 2-4 des- 
ignates a heat retaining water supply portion for the 
heat retaining tank 2-3. The reference numeral 2-5 des- 
ignates a sample disk mechanism. A large number of 

ss sample ops 2-6 are disposed on this mechanism 2-5. 
The reference numeral 2-26 designates a sample cup 
barcode reader which decodes bar codes added to the 
sample cups 2-6. A sample in each sample cup 2-6 is 
suitably extracted by a nozzle 2-8 of a sample pipetting 

40 mechanism 2-7 and injected into a reaction vessel in a 
sample injection position. The nozzle 2-8 has a liquid 
surface sensor at its end, so that the amount of the sam- 
ple residue can be measured by the liquid surface sen- 
sor. The reference numeral 2-9 designates reagent disk 

45 mechanisms on which reagent cups are disposed. The 
reagent disk mechanisms 2-9 are provided with reagent 
pipetting mechanisms 2-1 OA and 2-10B, respectively. 
The reference numerals 2-27A and 2-27B designate 
reagent bottle bar code readers which decode bar 

so codes added to reagent cups. Reagents necessary for 
analysis are suitably extracted and injected into reaction 
vessels 2-2 by nozzles 2-28A and 2-28B of the reagent 
pipetting mechanisms 2-10A and 2-10B. Each of the 
nozzles 2-28A and 2-28B has a liquid surface sensor at 

ss Hs end. so that the amount of the reagent residue can 
be measured. The reference numeral 2-1 1 designates a 
stirring mechanism. The reference mineral 2-12 desig- 
nates a multi-wavelength photometer; and 2-13, a light 
source. A reaction vessel 2-2 for storing an object to be 
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measured is disposed between the mufti-wavelength 
photometer 2-12 and the light source 2-13. The refer- 
ence numeral 2-14 designates a cleaning mechanism. 
In a control system and a signal processing system, the 
reference numeral 2-15 designates a micro-computer; 
2-16, an interface; 2-17, a logarithmic transformer; 2-18, 
an A/D converter; 2-19, a reagent distributing mecha- 
nism; 2-20. a cleaning pump; and 2-21, a sample dis- 
tributing mechanism. Further, the reference numeral 2- 
22 designates a printer for printing a report; 2-23, a CRT 
for displaying the report; 2-24, a hard disk as a storage 
device; and 2-25, an operation panel (keyboard) for 
inputting data. 

The principle of analysis in the aforementioned 
automatic analyzer will be described below. A predeter- 
mined amount of each sample is injected into a reaction 
vessel 2-2 by using the nozzle 2-8 of the sample pipet- 
ting mechanism 2-7 in accordance with analytic param- 
eters stored in a memory in the micro-computer 2-15. 
Then, the reaction vessel 2-2 containing the sample 
injected therein is moved to a reagent injection position 
by rotating the reaction disk 2-1 . Then, a predetermined 
amount of a reagent is injected into the reaction vessel 
2-2 having the sample injected by using the nozzles 2- 
28A and 2-28B of the reagent pipetting mechanisms 2- 
10A and 2-10B in accordance with analytic parameters 
stored in the memory in the micro-computer 2-15. Then, 
the sample and the reagent are stirred by the stirring 
mechanism 2-1 1 and mixed. When the reaction vessel 
2-2 crosses the photometric position, absorbance is 
measured by the multi-wavelength photometer 2-12. 
The absorbance thus measured is fetched into the 
micro-computer 2-15 via the logarithmic transformer 2- 
17, the A/D converter 2-18 and the interface 2-16. The 
absorbance is converted into density data on the basis 
of an analytical curve (calibration) which is generated 
from the absorbance of a standard solution measured 
by an analyzing method designated correspondingly to 
each item in advance. The component density data thus 
measured is put out to the printer or display. 

In the embodiment of the present invention, lists of 
reagents, standard solutions and control analytes are 
displayed in accordance with the following judgment 
rule. 

Reagent: 

When items requested to be analyzed satisfy the 
following seven conditions, the items are displayed as a 
list. Alarms (1) to (7) occur before analysis or in the 
period of analysis. 

(1) When the number of residual analyses is not 
larger than the number of scheduled analyses in 
one day, the alarm level is selected to be purple 
The number of scheduled analyses in one day can 
be set freely by a user. The number of scheduled 
analyses in one day is inputted through the opera- 
tion panel by using a certain scene. 



(2) When the number of residual analyses is not 
larger than the number of analyses for the reagent 
residue shortage alarm, the alarm level is selected 
to be yellow. 

5 The number of analyses for the reagent rest- 

due shortage alarm can be set freely by the user, 
and this number is inputted through the operation 
panel by using a certain scene. 

(3) When the number of residual analyses is zero, 
w the alarm level is selected to be red. 

(4) When the term of validity expires, the alarm level 
is selected to be yellow. 

(5) When the term of use exceeds a predetermined 
number of days after a day on which the reagent 

is was unsealed, that is, after a day on which the rea- 
gent began to be used (a day on which the reagent 
was set in the reagent cfisk and on which the bar 
code was decoded first), the alarm level is selected 
to be yellow. 

20 (6) When the setting position is mistaken, the alarm 
level is selected to be yellow. 
(7) When there is no reagent in an item requested 
to be analyzed, the alarm level is selected to be red. 

25 Standard Solution: 

When standard solutions requested to be analyzed 
satisfy the following six conditions, the standard solu- 
tions are displayed as a list. Alarms (5) and (6) occur in 
30 the period of analysis. Alarms (1) to (4) occur before 
analysis or in the period of analysis. 

(1) When a standard solution scheduled to be used 
for analysis in a period of from 20 minutes to 1 hour 

35 is not set in the sample disk mechanism 2-5. the 
alarm level is selected to be purple. 

(2) When a standard solution scheduled to be used 
for analysis in a period of from 3 minutes to 20 min- 
utes is not set in the sample disk mechanism 2-5. 

40 the alarm level is selected to be yellow. 

(3) When a standard solution scheduled to be used 
for analysis in a period of 3 minutes is not set in the 
sample disk mechanism 2-5, the alarm level is 
selected to be red. 

45 (4) When the term of validity expires, the alarm level 
is selected to be yellow. 

(5) When a standard solution shortage alarm is 
given to the analytic data, the alarm level is 
selected to be red. 
so (6) When a standard solution abnormality alarm is 
given to the analytic data, the alarm level is 
selected to be red. 

Control Analyte: 

55 

When control analytes requested to be analyzed 
satisfy the following six conditions, the control analytes 
are displayed as a list. Alarms (5) and (6) occur in the 
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period of analysis. Alarms (1) to (4) occur before analy- 
sis or in the period of analysis. 

(1) When a control anatyte scheduled to be used for 
analysis in a period of from 20 minutes to 1 hour is s 
not set in the sample cfisk mechanism 2-5, the 
alarm level is selected to be purple. 

(2) When a control anatyte scheduled to be used for 
analysts in a period of from 3 minutes to 20 minutes 

is not set in the sample disk mechanism 2-5, the 10 
alarm level is selected to be yellow. 

(3) When a control anatyte scheduled to be used for 
analysis in a period of 3 minutes is not set in the 
sample disk mechanism 2-5, the alarm level is 
selected to be red. is 

(4) When the term of validity expires, the alarm level 
is selected to be purple 

(5) When a control anatyte shortage alarm is given 
to the analytic data, the alarm level is selected to be 
red. 20 

(6) When a control anatyte abnormality alarm is 
given to the analytic data, the alarm level is 
selected to be red. 

Fig. 3 is a flow chart showing the routine of display- 25 
ing the list in the aforementioned manner. In Fig. 3. the 
steps specified by a background color show steps of 
user's hand work, and the other steps show steps of 
automatic analyzer's work. Further, analytic parameters 
and alarm parameters such as the number of scheduled 30 
analyses in one day, the number of analyses for the rea- 
gent residue shortage alarm, etc., are set in advance 
correspondingly to items and stored in the hard disk. 

Step 3-1: The automatic analyzer is started up. 3s 
Step 3-2: The bar codes of reagents are read so 
that the amounts of the residues are detected and 
stored. The operation of the automatic analyzer will 
be described with reference to Fig. 2. After a bar 
code label containing information concerning kind 40 
of reagent production number and term of validity 
is stuck to each reagent cup, the reagent cup is set 
in the reagent cfisk mechanism 2-9. The reagent 
disk mechanism 2-9 rotates, so that the bar code 
label added to each reagent cup is decoded by the 45 
bar code readers 2-27A and 2-27B to thereby grasp 
the setting position. At the same time, the nozzles 
2-28A and 2-28B detect the amounts of the rea- 
gents in the reagent cups to thereby measure the 
amounts of the reagent residues. The information so 
concerning the setting position, the kind of reagent 
the production number, and the term of validity, as 
well as the amounts of the reagent residues are 
stored in the memory in the micro-computer 2-15. 
Step 3-3: The bar codes of standard solutions are ss 
read and stored. The operation of the automatic 
analyzer will be described with reference to Fig. 2. 
After a bar code label containing information con- 
cerning kind of standard solution, production 



number and term of validity is stuck to each stand- 
ard solution sample cup, the sample cup is set in 
the sample disk mechanism 2-5. The sample disk 
mechanism 2-5 rotates, so that the bar code added 
to each sample cup 2-6 is decoded by the bar code 
reader 2-26 to thereby grasp the setting position. 
The information concerning the setting position, the 
kind of standard solution, the term of validity, and 
the production number is stored in the memory in 
the micro-computer 2-15. 

Step 3-4: The bar codes of control analytes are 
read and stored. The operation of the automatic 
analyzer will be described with reference to Fig. 2. 
After a bar code label containing information con- 
cerning kind of control analyte, production number 
and term of validity is stuck to each control analyte 
sample cup, the sample cup is set in the sample 
cfisk mechanism 2-5. Similarly to the case of the 
standard solution, the sample disk mechanism 2-5 
rotates, so that the bar code added to each sample 
cup 2-6 is decoded by the bar code reader 2-26 to 
thereby grasp the setting position. The information 
concerning the setting position, the kind of control 
analyte, the term of validity, and the production 
number is stored in the memory in the micro-com- 
puter 2-15. 

Step 3-5: A request to analyze at least one sample 
(selected from standard solutions necessary for 
forming calixation, control analytes used for check- 
ing the apparatus state such as probe choking, rea- 
gent deterioration, etc. in the measurement of 
patient analytes, and patient analytes) is inputted 
by the user through the operation panel by using a 
corresponding scene. 

Step 3-6: Alarm lists are edited on the basis of the 
information stored by the steps 3-2, 3-3 and 3-4 and 
the analysts request inputted by the step 3-5. 

The routine of editing the alarm lists will be 
described with reference to Figs. 4 and 5. As an alarm 
colored display table, a table for storing alarms of rea- 
gents, standard solutions and control analytes by items 
is provided in the memory in the micro-computer. Simi- 
larly, an alarm detailed table on which reagents are 
classified by items and kinds thereof, standard solutions 
are classified by kinds thereof and control analytes are 
classified by kinds thereof is provided in the memory in 
the micro-computer. 

A list of reagents is edited in accordance with the 
flow chart of processing of Fig. 4. In step 4-1 , a reagent 
alarm colored display table and an item counter are ini- 
tialized. In step 4-2, the item counter is increased by 
one. In step 4-3, a judgment is made as to whether the 
item i is requested to be analyzed or not. When the item 
i is not requested to be analyzed, the situation of the 
routine goes back to the step 4-2. When the item i is 
requested to be analyzed, a reagent counter for the item 
i is initialized in step 4-4. In step 4-5, the reagent coun- 
ter is increased by one. In step 4-6, a judgment is made 



6 



11 



EP 0732 591 A2 



12 



as to whether the reagent i is set on the reagent disk or 
not When the reagent j is not set on the reagent disk, a 
red alarm "no reagent" is stored in the column of the 
item i and the reagent i on the alarm detailed table in 
step 4-7. When the reagent j is set on the reagent cfisk, 
a judgment is made in step 4-8 as to whether the setting 
position is correct or not When the setting position is 
not correct a red alarm "setting position error" is stored 
in the column of the item [and the reagent j on the alarm 
detailed table in step 4-9. When the setting position is 
correct, a judgment is made in step 4-10 as to whether 
there is any residue or not. When there is no residue, a 
red alarm "no residue" is stored in the column of the 
item i and the reagent i on the alarm detailed table in 
step 4-11. When there is any residue, a judgment is 
made in step 4-12 as to whether the number of residual 
analyses is not larger than the number of analyses for 
the reagent residue shortage alarm. When the number 
of residual analyses is not larger than the number of 
analyses for the reagent residue shortage alarm, a yel- 
low alarm "residue shortage" is stored in the column of 
the item i and the reagent i on the alarm detailed table 
in step 4-13. When the number of residual analyses is 
larger than the number of analyses for the reagent resi- 
due shortage alarm, a judgment is made in step 4-1 4 as 
to whether the number of days in use of the reagent is 
larger than the number of days allowed. When the 
number of days in use of the reagent is larger than the 
number of days allowed, a yellow alarm "over the 
number of days allowed" is stored in the column of the 
item i and the reagent j on the alarm detailed table in 
step 4-15. When the number of days in use of the rea- 
gent is not larger than the number of days allowed, a 
judgment is made in step 4-16 as to whether the term of 
validity of the reagent runs out or not When the term of 
validity runs out, a yellow alarm "expiration of the term 
of validity" is stored in the column of the item i and the 
reagent j on the alarm detailed table in step 4-17. When 
the term of validity does not run out a judgment is made 
in step 4-18 as to whether the amount of the residue of 
the reagent j satisfies the number of scheduled analy- 
ses of the item [in one day or not When the amount of 
the residue does not satisfy the number of scheduled 
analyses of the item i in one day, a purple alarm "smaller 
than the number of scheduled analyses in one day" is 
stored in the column of the item i and the reagent j on 
the alarm detailed table in step 4-19. When the amount 
of the residue satisfies the number of scheduled analy- 
ses of the item i in one day, the situation of the routine 
goes to step 4-20. Also after the step 4-7, after the step 
4-9, after the step 4-11, after the step 4-13, after the 
step 4-15, after the step 4-17 or after the step 4-19, the 
situation of the routine goes to the step 4-20. In the step 
4-20, a judgment is made as to whether an alarm having 
a higher priority than the alarm of the reagent j is set or 
not in the item i on the alarm colored display table. 
When the alarm of the reagent j has a higher priority, the 
alarm color of the reagent j is set in the item i on the 
alarm colored display table in step 4-21. When the 



alarm of the reagent j has a lower priority, a judgment is 
made in step 4-22 as to whether the reagent counter is 
terminated or not that is, j reaches the number of rea- 
gents for one item or not When the reagent counter is 

5 not terminated, the situation of the routine goes back to 
the step 4-5. When the reagent counter is terminated, a 
judgment is made in step 4-23 as to whether the item 
counter is terminated or not that is. i reaches the 
number of items or not. When the item counter is not 

10 terminated, the situation of the routine goes back to the 
step 4-2. When the item counter is terminated, this rou- 
tine is finished in step 4-24. 

As the edition of alarm information concerning 
standard solutions and control analytes, the routine 

is shown in Fig. 5 is subjected to standard solutions and 
control analytes, respectively. The "sample" shown in 
Fig. 5 means a standard solution or control analyte. If a 
standard solution is under processing, the "sample" 
means the standard solution. If a control analyte is 

20 under processing, the "sample" means the control ana- 
lyte. In step 5-1, the item alarm of a corresponding sam- 
ple in the alarm colored display table and a sample 
counter i are initialized. In step 5-2, the sample counter 
i is increased by one. Instep5-3,ajudgmentismadeas 

25 to whether the sample i is requested to be analyzed or 
not. When the sample i is not requested to be analyzed, 
the situation of the routine goes back to the step 5-2. 
When the sample i is requested to be analyzed, a judg- 
ment is made in step 5-4 as to whether a sample short- 

30 age alarm occurs or not. When the alarm occurs, a red 
alarm "sample shortage" is stored in the sample i on the 
alarm detailed table in step 5-5. When the sample short- 
age alarm does not occur (inclusive of the case of no 
data before analysis), a judgment is made in step 5-6 as 

35 to whether a data abnormality alarm occurs or not. 
When the alarm occurs, a red alarm "data abnormality" 
is stored in the sample j on the alarm detailed table in 
step 5-7. When the data abnormality alarm does not 
occur (inclusive of the case of no data before analysis), 

40 a judgment is made in step 5-8 as to whether the sam- 
ple i is set or not. When the sample i is not set the 
schedule time up to analysis is estimated in step 5-9. 
When the schedule time is smaller than 3 minutes, a red 
alarm "no sample setting" is stored in the sample i on 

45 the alarm detailed table in step 5-10. When the sched- 
ule time is not smaller than 3 minutes and smaller than 
20 minutes, a yellow alarm "no sample setting" is stored 
in the sample [on the alarm detailed table in step 5-1 1 . 
When the schedule time is not smaller than 20 minutes 

so and smaller than 1 hour, a purple alarm "no sample set- 
ting" is stored in the sample i on the alarm detailed table 
in step 5-1 2. When the schedule time is not smaller than 
1 hour, no alarm is stored. When the sample i has been 
set, a judgment is made in step 5-13 as to whether the 

55 term of validity runs out a not When the term of validity 
runs out a yellow alarm "expiration of the term of valid- 
ity" is stored in the sample i on the alarm detailed table 
in step 5-14. When the term of validity does not run out, 
the situation of the routine goes to step 5-15. After the 
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step 5-5, after the step 5-7, after the step 5-10, after the 
step 5-1 1 . after the step 5-12 or after the step 5-14, the 
situation of the routine goes to the step 5-1 5. 

In the step 5-15, a judgment is made as to whether 
an alarm having a higher priority than the alarm of the 
sample its set in the alarm on the alarm colored display 
table in each item using the sample j or not When the 
alarm of the sample i has a higher priority, the alarm 
color of the sample i is set in a corresponding item on 
the alarm colored display table in step 5-16. The situa- 
tion of the routine goes to step 5-17. In the step 5-17, a 
judgment is made as to whether the sample counter is 
terminated or not that is, i reaches the number of sam- 
ples or not. When the sample counter is not terminated, 
the situation of the routine goes back to the step 5-2. 
When the sample counter is terminated, this routine is 
finished in step 5-18. 

The flow chart of the routine of editing the lists in 
the step 3-6 of Fig. 3 has been described with reference 
to Figs. 4 and 5. 

Step 3-7: The contents edited by the step 3-6 are 
displayed as lists. Fig. 1 shows an example of dis- 
play. The alarm colored display list is generated by 
reference to the alarm colored display table on the 
memory and the information such as the setting 
position, the production number, the residual 
amount etc. on the memory, so that items in which 
red alarms have occurred are cfisplayed in first pri- 
ority. Then, items in which yellow alarms have 
occurred and items in which purple alarms have 
occurred are displayed in order. The alarm detailed 
list is generated so that red alarms, yellow alarms 
and purple alarms are displayed in order with 
respect to reagents, standard solutions and control 
analytes. 

Step 3-8: If necessary, the fists are printed. If not 
necessary, the situation of the routine goes to step 
3-9. The user judges whether printing is necessary 
or not 

Fig. 6 shows an example of printing. As a 
report, the setting positions of reagents, standard 
solutions and control analytes and the same con- 
tents as those of the alarm detailed list (alarm 
detailed table 1-2 in the right of the example of dis- 
play in Fig. 1) are printed. 

Step 3-9: The user takes measures counter the 
alarms by reference to the contents displayed by 
the step 3-7 or the contents printed by the step 3-8. 
For example, in the case of "reagent shortage", 
"sample shortage" or "no sample setting", the user 
does the work of bringing samples from a refrigera- 
tor, or the like, to supplement the samples by refer- 
ence to the report printed by the step 3-8. 

After the countermeasures. the situation of the 
routine automatically goes back to the step 3-2 and 
the procedure up to the step 3-7 is carried out so 
that lists are displayed again. The procedure of 
from the step 3-2 to the step 3-9 is repeated until 



the alarm counter measure is taken sufficiently. 
Alarm display before analysis has been described. 
Step 3-10: The procedure surrounded by the bro- 
ken line in Fig. 3 is an analyzing procedure. When a 

s request to start analysis is inputted through the 
operation panel, the analysis is started. Samples 
such as patient analytes, standard solutions, con- 
trol analytes, etc. are distributed on the basis of the 
analyzing request of the step 3-5. At the same time, 

w the amounts of residues are detected by the noz- 
zles of the sample distributing mechanisms, so that 
the amounts of sample residues to be stored in the 
memory of the micro-computer are updated. 
Step 3-1 1 : Reagents necessary for analyzing sam- 

is pies are distributed. At the same time, the amounts 
of residues are detected by the nozzles of the rea- 
gent distributing mechanisms, so that the amounts 
of sample residues to be stored in the memory of 
the miCTO-computer are updated. 

20 Step 3-12: The absorbance of reaction solutions 
reacted on the reaction disk is measured by the 
multi-wavelength photometer. 
Step 3-13: Analytic result data measured by the 
step 3-12 are calculated and outputted so as to be 

25 stored in the hard disk. 

Step 3-14: The lists are edited again on the basis of 
the amounts of residual samples updated by the 
step 3-10, the amounts of residual reagents 
updated by the step 3-1 1 , the data outputted by the 

30 step 3-12, the re-judgment of the schedule time of 
analysis, etc. The editing procedure is the same as 
that of the step 3-6. 

Step 3-15: The alarm list edited by the step 3-14 is 

cfisplayed in the same manner as the step 3-7. 
35 Step 3-16: If necessary, the list is printed in the 

same manner as the step 3-8. 

Step 3-17: Measures counter the alarms are taken 

in the same manner as the step 3-9. 

Step 3-18: A judgment is made as to whether all the 
40 analyses are finished or not. When all the analyses 

required are finished, the situation of the routine 

goes back to the step 3-2. When all the analyses 

are not finished, the situation of the routine goes 

back to the step 3-10. 

45 

In the aforementioned flow chart of processing, the 
alarm state is real-time monitored. 

According to the preferred embodiments of the 
present invention, the abnormalities of samples and 
so reagents are detected and the abnormalities thus 
detected are displayed in the form of a list with the rea- 
gent abnormalities associated with the analytic items. 
Accordingly, measures against abnormalities can be 
taken speedily. 

55 Further, the abnormalities of samples and reagents 
in a predetermined time are predictrvely detected and 
the abnormalities thus detected are displayed in the 
form of a list with the reagent abnormalities associated 
with the analytic items. Accordingly, not only saving of 
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reagents is attained but also lowering of analytic accu- 
racy caused by the abnormalities is lightened. 

Since it is obvious that many changes and modifi- 
cations can be made in the above described details 
without departing from the nature and spirit of the 5 
present invention, it is to be understood that the present 
invention is not to be limited to the details descrfced 
herein. 

Claims 10 

1. An automatic analyzer, which comprises means for 
reacting samples with reagents so as to obtain 
reacted solutions, means for measuring the reacted 
solutions so as to analyze analytic items in the sam- 75 
pies, means for detecting possHe abnormalities of 
the reagents, and means for displaying the abnor- 
malities in the form of a 1st with the abnormalities 
associated with the analytic items. 

20 

2. An automatic analyzer according to claim 1, 
wherein the displaying means displays the abnor- 
malities with the same ranked on the basis of a pre- 
determined standard. 

25 

3. An automatic analyzer according to claim 2, 
wherein the predetermined standard is based on 
degree of significance of the abnormalities. 

4. An automatic analyzer according to claim 2, 30 
wherein the predetermined standard is based on 
degree of emergence for measures against the 
abnormalities. 



reacted solutions, means for measuring the reacted 
solutions so as to analyze analytic items in the sam- 
ples, means for predictively detecting possible 
abnormalities of the samples in a predetermined 
time, and means for displaying the abnormalities in 
the form of a list with the abnormalities associated 
with the analytic items. 

9. An automatic analyzer according to claim 8, 
wherein the displaying means displays the abnor- 
malities with the same ranked on the basis of a pre- 
determined standard. 

10. An automatic analyzer according to claim 9, 
wherein the displaying means displays the ranked 
abnormalities in the order ranked. 

11. An automatic analyzer, which comprises means for 
reacting samples with reagents so as to obtain 
reacted solutions, means for measuring the reacted 
solutions so as to analyze analytic items in the sam- 
ples, means for predictively detecting possible 
abnormalities of the samples and the reagents in a 
predetermined time, and means for displaying the 
abnormalities in the form of a list with the abnormal- 
ities associated with the analytic items, the list com- 
prising a schematic list indicating relationships 
between the detected abnormalities and the ana- 
lytic items for the samples and the reagents, and a 
detailed list indicating details of the abnormalities 
corresponding to the relationships between the 
abnormalities and the analytic items for the sam- 
ples and the reagents. 



w 



5. An automatic analyzer according to claim 2, 35 
wherein the displaying means displays the ranked 
abnormalities with the same differently colored. 

6. An automatic analyzer according to claim 2, 
wherein the displaying means displays the abnor- ao 
malities in the order ranked. 

7. An automatic analyzer, which comprises means for 
reacting samples with reagents so as to obtain 
reacted solutions, means for measuring the reacted as 
solutions so as to analyze analytic items in the sam- 
ples, means for detecting possible abnormalities of 
the samples and the samples, and means for dis- 
playing the abnormalities in the form of a list, the list 
comprising a schematic list indicating relationships so 
between the detected abnormalities and the ana- 
lytic items for the samples and the reagents, and a 
detailed list indicating details of the abnormalities 
corresponding to the relationships between the 
abnormalities and the analytic items for the sam- 55 
pies and the reagents. 

8. An automatic analyzer, which comprises means for 
reacting samples with reagents so as to obtain 



12. An automatic analyzer, which comprises means for 
reacting standard solutions and control samples 
with reagents, respectively, so as to obtain reacted 
solutions, means for measuring absorbance of the 
reacted solutions so as to analyze analytic items in 
the standard solutions and the control samples, 
means for detecting posstole abnormalities of the 
standard solutions, the control samples and the 
reagents in a predetermined time, and means for 
Displaying the abnormalities in the form of a list with 
the abnormalities of the reagents associated with 
the analytic items. 

13. An automatic analyzer according to claim 12, 
wherein the list comprises a schematic list indicat- 
ing relationships between the detected abnormali- 
ties and the analytic items for the standard 
solutions, the control samples and the reagents, 
and a detailed list indicating details of the abnor- 
malities corresponding to the relationships between 
the abnormalities and the analytic items for the 
standard solutions, the control samples and the 
reagents. 
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14. An automatic analyzer according to claim 13, 
wherein the details of the abnormalities include 
information concerning kind, setting position, pres- 
ence or absence, residual amount and allowed lime 

off the reagents. 5 

15. An automatic analyzer according to Claim 14, 
wherein the details of the abnormalities include 
information concerning name, setting position, 
presence or absence, residual amount, data failure 10 
and allowed time of the standard solutions and the 
control samples. 
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